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[57] ABSTRACT 

An ampoule is provided with openings and a flexible 
membrane, forming a cavity, in which medication is 
stored in liquid form. The membrane is extended into 
the front end of an injection pistol which has a spring 
loaded punch which upon release, empties the ampoule 
through the openings. The ampoule has a flat front plate 
which covers the front end of the injection pistol. The 
openings of the ampoule are formed as nozzles in short 
truncated cones arranged in circular fashion on the 
front plate. 1 

11 Claims, 3 Drawing Sheets 



06/23/2003, EAST Version: 1.03.0002 



06/23/2003, EAST Version: 1.03.0002 


U.S. Patent 


June 25, 1991 


Sheet 2 of 3 


5,026,343 



06/23/2003, EAST Version: 1.03.0002 


U.S. Patent 


June 25, 1991 


Sheet 3 of 3 


5,026,343 



06/23/2003, EAST Version: 1.03.0002 


5,026,343 

1 2 

large surface engaging the skin, whereby it is assured 

DEVICE FOR NEEDLELESS HYPODERMIC that the flat, short nozzles provided, evenly contact the 

INJECTION OF MEDICATIONS skin. 

An another object of the invention is to provide an- 
BRIEF SUMMARY OF THE INVENTION 5 other advantage, by means of a specific construction 
The invention concerns the needleless hypodermic which includes a front plate and means for mounting a 
injection of medications, by means of an ampoule hav- fle»We membrane thereon, in such a way that the mem- 
ing holes and a flexible membrane, forming a cavity brane forms a bellows utilized m injecting the medica- 
holding medication in liquid form. The ampoule is tion - . #J M . tjm ■ 
stretched in a hypodermic pistol, in the cocking of the 10 Still another advantage is provided in a specific me- 
pistol, the pistol having a spring loaded punch which chanical construction of an ejection pistol, for mounting 
upon discharge of the pistol engages the membrane and the ampoule therein for performing the injection opera- 
forces the medication through the holes. tion, wherein the pistol has a cavity receiving the bel- 
The device is especially useful and effective for per- lows and confining it whereby in the striking of the 
forming a large number of vaccinations in a short period 15 bellows by a driving punch in the discharge of the pis- 
of time. tol, the membrane is protected. 

Patent DE-OS 1 491 695 shows an ampoule for nee- Another advantage is to provide means for coding 

dleless injection, but the ampoule therein has only one the active substances in the ampoules in a recognizable 

opening and the device in being emptied could possibly manner, such as by either color or texture. 

injection, includes several holes through which the V ^ W S OF THE DRAWINGS 
medication is simultaneously ejected. However, in the FIGS. 1-4 show different forms of ampoules em- 
latter instance the holes are formed in outwardly di- bodying the features of the invention, 
rected sharp needle points, so that the mere pressing of 25 FIGS. 5-7 show an arrangement of an ampoule in an 
the ampoule to the skin can injure it. Additionally, in injection pistol, in different phases of operation of the 
that device, there exists a danger because of the numer- pistol. 

ous needle-shaped holes in the ampoule, the front sur- FIGS. 8 and 9 show devices forming storage means 

face of the ampoule is positioned obliquely across the for the ampules. 

injection location, so that the simultaneous ejection of 30 pIG 1Q shows ^ 3^™^^ of co ding S on the 

the medication through all of the holes of the ampoule from platc of ^ ^p^. 

cannot be guaranteed. ... . . FIG. 11 shows an arrangement of different permuta- 

An object of the present mvenUon is to provide a tions rf codin demcnts 

device for neeoleless hypodermic pjectio* wherein ^m storage device or plate having an 

srr rsawss'srKi " — * — • *— • 

efTective surface on the injection location in a con- DETAILED DESCRIPTION 

stantly repeatable manner and the ^^^P 0 ^ " FIGS. 1 and 2 show the device of the invention in its 
are, positioned evenly at the intended location on the ^ ^ ^ ^ figufes m h shown> 

8 A more specific object is to provide a device of the jj** includes only a front plate 1 and a .nod« t% 

character reared to capable of carrying out the in- The front plate is provided with a nozzle 2 and tte 

tended function, wherein the ampoule includes a flat membrane 3 is flexible, holding medication at 4 in the 

front plate which covers the front efTective surface of form of a liquid. . , . 

the inaction pistol utilized, and in which the holes of 45 . FIG. 3 shows an additional form of the device of the 

the ampoule are formed as in nozzles in flat, short trun- mvention, including a front plate 1 and a large mem- 

cated cones, and in which these holes are arranged in a brane 6 forming a roll bellows. The front plate is essen- 

rixcular nattern tialJy larger m diameter than the bellows, the latter 

An additional advantage lies in the specific construe being bound at the edge 7 of the front plate by means of 

tion wherein because of the flat front plate referred to, 50 weWing or glue. 

the openings lie evenly on the skin of the patient in a FIG.4 shows tie device of Fia 3 from left of the 

cons^repeatable manner. **tter. The front plate 1 m this case (FIGS. 3, 4) includes 

A further advantage exists in the specific construe- six nozzles 8 which are arranged in a circular pattern 

tion in that the user need only to ascertain that the front around the central nozzle 2, the latter being incorpo- 

plate lies on the skin, and the necessary consequence is 55 rated in the forms of FIGS. 1, 2. 

that the holes in the ampoule inject the medications FIGS. 8 and 9 show a form of plate 9 having a plural- 

evenly into the location of the injection. *ty of mounting holes 10, in this case fifteen in number, 

In previously known devices, there was always the in which the ampoules 11 are inserted and supported, 

danger that the ampoule would be held in an improper The plate 9, has on its front side (left side, FIG. 8) a 

oblique position so that the medication would often be 60 film 12 which is applied to the plate by vacuum. The 

ejected inaccurately, or even be discharged sideways. film covers the plate itself and the ampoules 11, and the 

Additionally in the use of a plurality of needle-sharp film holds the ampoules firmly in place and closes and 

nozzles there is always the danger that the skin would covers the nozzles 13. 

be harmed merely by applying the nozzles to the skin. The ampoules are removed or released from the 

A still further advantage is accomplished by the spe- 65 plate, as indicated at the bottom of FIG. 8, and.follow- 

cific construction wherein the ampoule has a front plate ing that removal, the film 12 remains in place on the 

at the front forming a shield, and the front plate can be plate 9, as shown in FIG. 8 and does not disturb or 

placed on the skin at the location of the injection with a interfere with any additional steps in the operation or 
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use of the device. The plate 9 serves as a storage device, By utilizing different numbers of notches, to six 
holding the ampoules until they are used. The ampoule places or positions, it is also possible not only to provide 
is removed by means of the pistol itself (14) by applying a code for numbering, but also digitally coding the 
the front end of the pistol to the ampoule, by inserting number f the units in a single ampoule. The coding 
elements 23 of the pistol into the circumferential groove 5 shown in FIG. 10 includes a digital indication at the first 
3, whereby the ampoule is taken off by a light tilting position by the notch 36, and at the third position the 
motion. This removes the ampoule from the hole in the notch 37 would indicate a unit count of one plus four, 
plate, and from the film, the latter remaining in place on that is, five units. The small notches 38 serve as orienta- 
the plate. tion aids in applying the device to the skin. 

An important feature of the invention resides in the 10 In a similar manner, coding notches, such as 36, 37, 
injection pistol which is shown in different phases or can also be applied to the rim of the plate 9 as shown in 
positions in FIGS. 5-7. In FIG. 5 the pistol 14 is in FIG. 12, in order to identify the contents of the whole 
cocked condition. A punch 15 is slidable in a casing 18 package that is constituted by the plate and the am- 
which is also slidable, the punch in this cocked position poules. 

being in a rear position to which it is moved by a driving 15 Coding elements 39, 40, are in elevated form, in 
motor 16. A spindle 17 is driven by the motor and is FIGS. 10 and 12, and these serve the same purpose as 
provided with threads, and serves to move the casing 18 the notches 36, 37, 38, but being raised are in the form 
rearwardly by means of cooperating threads 19. This of traditional braille. 

moves the casing 18 against the compression spring 20 The device of the invention is not necessarily limited 
and moves the spring plate 22, on the punch 15, there- 20 to the devices here shown, but the invention in its broad 
with, and the punch/plate compresses the spring 20 to a scope covers applying the features to ampoules cur- 
position in which the trigger 21 engages the spring plate rently in use. 

22, cocking the pistol. The ampoule 11 is held in the The coding step can also be used to indicate color, 
forward end of the pistol by means of elements 23 in the Because of limitations to black and white in the draw- 
groove 5, acting as gripper or uptake elements. 25 ings, it is pointed out that color may be utilized, for 
Reference is now made to FIG. 6 showing the pistol example in color coding the plate 9 to indicate ampoules 
still in cocked position, but with the casing 18 in a for- according to FIGS. 1-4, or coloring the plate 9 of 
ward position. In the step of cocking the pistol as de- FIGS. 8, 9, 12, in corresponding colors, 
scribed in connection with FIG. 5, the casing 18 was It is also possible within the scope of the invention to 
moved rearwardly by the driving motor 16. After the 30 provide computer-readable bar code or other common 
pistol is cocked in this manner, the driving motor is coding devices, in the device. 

reversed, through a reversing switch 24, and the driving The device eliminates not only human error in the 
motor, acting through the spindle 17, drives the casing scoring of doses, but also simplifies the operation and 
18 forwardly (to the left, FIG. 6). The casing 18 at its increases the security against mistakes, when used by 
forward end has a predetermined shaped cavity 25 for 35 the sick. Neither the color coding nor the coding with 
receiving the membrane or roll bellows 6, and thereby notches or similar indicators, would entail substantial 
prevents bursting of the bellows or any other part of the manufacturing costs, 
ampoule by the punch 15. The trigger 21 is released or I claim: 

pulled, shown in such released position in FIG. 6, and 1. A device for needleless hypodermic injection of 
the spring 20 drives the punch 15 forwardly in a fast 40 medications by means of and injection an ampoule (11) 
action. In this step, the punch 15 engages the membrane pistol means (14) and, the ampoule including a front 
or bellows 6, and therethrough engages the ampoule, as plate (1) having openings (2, 8) therethrough and a 
shown in FIG. 7. In this action, the roll bellows 6, under flexible membrane (3, 6), the ampoule forming a recep- 
the pressure of the punch 15 has been rolled in, substan- tacle (4) having a cavity between the membrane and 
tially eliminating the cavity previously formed therein. 45 front plate, and the ampoule having a liquid medication 
The driving motor 16 is now again reversed by means of in the cavity, the ampoule being mounted in the front 
the switch 24 and it brings the punch 15 and casing 18 end of the injection pistol with its membrane extended 
rearwardly to the position shown in FIG. 5, and the into the pistol means, the pistol means having a spring 
ampoule 11 can now be removed from the pistol and a loaded punch (15) driven abruptly forwardly in re- 
new one taken from the storing plate 9 and utilized in 50 sponse to which the punch engages the membrane and 
the pistol. drives the medication through the openings, 

The specific constructions and arrangements ill us- wherein, 
trated and described above are to be understood only as the front plate (1) of the ampoule (11) extends across 
schematic; for example the reversing switch 24 could be and covers the front end of the pistol means (14), 

a combination of end switches and automatic ejection of 55 the device being applied to the skin of a patient by 
the used ampoule can be provided according to the applying the front plate to the skin at an injection 

invention. Thus, the examples presented are not to be location, the openings (2, 8, 13) are formed in flat, 

considered as limiting. tuncated cones arranged in circular formation on 

In certain cases, such as for use of the device by the front surface of the front plate, 

diabetics, an advantage is produced by providing a 60 2. A device according to claim 1 wherein, 
coding arrangement. In such use of the device, it is the front plate (1) is enlarged and is made of firm 
ordinarily necessary to inject doses of different values, synthetic material, 

and convenient to provide codes indicating different 3. A device according to claim 1 wherein, 
values, such as 1, 2, 4, 8, 16, 24, 32, and 40 units. A the ampoule (11) has a circumferential groove (5) 
number of ampoules, such as eight can be digitally num- 65 rearwardly of the front plate forming a circumfer- 
bered with notches, as shown in FIG. 11. These notches ential support rearwardly of the groove, and 

may be f rmed in the front plate 1 of the ampoule, as the membrane (6) forms a roll bellows having a rim 
shown in FIG. 10. (7), and that rim is secured to the support 
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4. A device according to any of claims 1-3 wherein, 
the pistol means (14) includes a claw-shaped griper 

(23) adjacent its front end capable of releasably 
holding the ampoule and thereby so mounting the 5 
ampoule, 

the pistol means includes a casing (18) within the 
gripper and having a recess (25) adjacent its front 
end and adjacent the front end of the piston means, 
the recess corresponding to the shape of the mem- 10 
brane and receiving the membrane, the punch (15) 
being slidable in the casing and capable of striking 
the membrane and the casing by means of the posi- 
tion of the membrance in the casing preventing l5 
bursting of the membrane by the punch. 

5. A device according to claim 1 in combination with 
a storage member, wherein, 

the storage member includes a mounting plate (9) 
having a front side and mounting holes (10) therein, 20 

the ampoules (11) are mounted in the mounting holes, 
the front plates (1) of the ampoules have front 
surfaces lying substantially at the front surface of 
the mounting plate, and 25 

a film (12) is adhered to the front surface of the 
mounting plate, securing the ampoules in the 


6 

mounting holes and closing the openings (2, 8, 13) 
of the ampoules. 

6. A device according to claim 1 wherein, 

the injection pistol means (14) includes a driving 
motor (16) operable for retracting the punch (15) 
and thereby cocking the pistol. 

7. A device according to claim 1 wherein, 

each ampoule (11) is recognizably color coded as to 
contents and active substance. 

8. A device according to claim 1 wherein, 

each ampoule (11) is texture coded by means of 
notches (36, 37, 38) as to contents and active sub- 
stance. 

9. A device according to claim 1 wherein, 

each ampoule (11) is texture coded in braille, by 
means of raised elements (39, 40). 

10. A device according to claim 1 wherein, 

each ampoule (11) is texture coded, the texture cod- 
ing giving digital information on concentration, 
amount and/or active substance units. 

11. A device according to claim 1 wherein, 

the ampoules (11) are mounted in a mounting plate 

(9), forming a package, and 
the ampoules and the mounting plate of the package 

are provided with the same coding which may be 

one of color coding, texture coding. 
***** 
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